The ribonucleoprotein substrate for a ribosomal RNA-processing nuclease.
The Bacillus subtilis RNase M5 activity, responsible for the endonucleolytic maturation of 5 S rRNA, requires two proteins, alpha and beta. The beta component has been purified to homogeneity and shown to correspond to ribosomal protein BL16. The BL16 protein evidently corresponds functionally to Escherichia coli ribosomal protein EL18, as that latter protein also will complement the B. subtilis alpha protein in the RNase M5 reaction. A filter binding assay for the formation of B. subtilis 5 S rRNA-protein complexes was characterized and used to evaluate the association of BL16 protein with some RNAs. A native precursor of 5 S rRNA, containing extra sequences at both termini of the mature domain, binds the ribosomal protein no better than the mature 5 S rRNA; the precursor sequences do not facilitate that interaction. A model is considered in which the precursor segments facilitate, by refolding, the dissociation of processing products prior to the RNase M5 step. Electrostatic versus nonelectrostatic contributions to the BL16-5 S rRNA complex formation were inspected by analyzing variation in apparent association constants as a function of ionic strength. Electrostatic interactions were seen to contribute approximately 65% to the overall binding energy.